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(57)[Claim(s)] 
[Claim 1] 

0.001 - 1.0 parts by weight containing fUrnace black carbon 
particle vis-a-vis polyvinylfdene fluoride-based resin lOOparts 
by weight , with the monofilament which consists of resin 
composition which becomes, average particle diameter of the 
said furnace black being 200 nm or (ess , black 
monofilament . which is dispersed in monofilament , the knot 
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(©Mittf 85/15-99/1 fcfc*«fc-pl=:ff fflttic* 
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Specification 
[0001] 

mjf-cjixjK* KWEttHttu fcyfcit 
is^ftyfflrofty^izssLfcTKu^fbe-u^ 

[0002] 

*tt*^«*t, L*tSJt£(1.79)T**Kj?t 
*-g<, *<&Bft«(133){Cifil>B«*(1.42)£ 



fee 



intensity , is displayed with below-mentioned Formula (1) 

numerical value * {35 / (numerical value of yarn diameter 
fcmu m J) } <sup>l/3</sup> of knot intensity [GPa] (1) 

[Claim 2] 

In order for weight ratio of polyvinylidene fluoride-based 
resin and furnace black to become with 85/1 5- 99/1 , in 
extruder colored resin which kneading dispersion Is done in 
addition to polyvinylidene fluoride-based resin in depending, 
with nozzle set temperature 280-310 deg C yarn-spinning 
manufacturing method . of the black monofilament which is 
stated in Claim 1 which designates thing which isdone as 
feature 

[Claim 3] 

fishing line . which consists of black monofilament which is 
stated in Claim 1 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards black monofilament and its 
manufacturing method which consist of polyvinylidene 
fluoride-based resin . 

Furthermore details maintain characteristic where 
polyvinylidene fluoride-based resin monofilament is 
superior.color by black t are difficult to be visible with dark 
place , in the abrasion resistance are superior, polyvinylidene 
fluoride-based resin black monofilament and its 
manufacturing method which especially aresuited for fishing 
line for residue fish regard. 

[0002] 

[Prior Art] 

As for polyvinylidene fluoride-based resin monofilament , 
strength , abrasion resistance , sensitivity (strike detection 
characteristic), and light resistance etc is superic4 > t furthermore 
it is easy to sink to underwater with high specific gravity (1 . 
79),because ft has possessed index of refraction (L 42) which 
is close to index of refraction (1. 33) of water surface 
reflection at underwater isdifficult to be visible little with 
transparent. 

Furthermore, because almost there is not a water absorbancy , 
those characteristic the lengthy it was possible to maintain 
even at underwater, liking in the tether application which is 
represented in especially snell , it was used. 

On one hand, it utilized impact resistance , high specific 
gravity , high sensitivity of this polyvinylidene fluoride-based 
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fl>»«joia>R©»ai=.ky»i?a>*fc*li&< 
ttT»M-P. *fc, aviflWttTU to. * 

h«t» -com?* Kin? iin*ffi«<o«± 

[0003] 



monofilament , was used for Che yam guide etc for tine , 
throwing fish of jpl 1 A . 

visual recognition from angler is required by line and yarn 
guide application for this jpl 1 A , recently, coloration is tried 
with dyeing. 

But, as for polyvinylidene fluoride*ased monofilament , 
from fact that originally dyeing quiteis difficult, as for those 
which are dyed, color is thin, it is a indistinct . 

That color deepening will be assured, when heat treatment 
temperature is raised, treatment time ismade long, from fact 
that tensile strength or other initial stage property decreases, 
those which it issatisfied in point of both of visual recognition 
and intensity werenot acquired. 

Furthermore, as for polyvinylidene fluoride resin , with base 
dye method (method where before extrusion , it colors 
synthetic resin itself which you usebeforehand with dye , 
pigment , pigment resin color or other colorant , extrusion * 
spinning does this and obtains monofilament ) where the color 
deepening is possible, ease of extrusion of polyvinylidene 
fluoride most colorant causecolor change & disassembly due 
to high temp e ra ture . 

In addition, even with pigment of extremely part which it 
canwhhstand that, as for color with indistinct , in addition, the 
transparent sense decreased, at same time, because dispersed 
grain size of pigment islarge, decreased most important knot 
intensity as especially fishing line .satisfactory coloration did 
not achieve. 

This is applicable concerning carbon black for coloration. 

As for carbon black , primary particle being fine , in order to 
possess the stubborn cohesiveness , uniform dispersion in 
resin is rare. 

Because of that adding carbon black to polyvinylidene 
fluoride resin , carbon black particle exposed inoccurrence 
and monofilament surface of empty gap which is called void 
in the monofilament which originates in poor dispersion relief 
was possible, knot intensity could decrease because of this, 
could not acquire yam whichsatisfies harsh request as fishing 
line . 

[0003] 

[Problems to be Solved by the Invention] 

this invention maintains characteristic of polyvinylidene 
fluoride-based monofilament , colors by black , isdifficult to 
be visible with dark place , in abrasion resistance is superior, 
that black monofilament and its manufacturing method which 
especially are suited for fishing line for residue fish are 



Page 5 PateiTa® InstantMT© Machine Translation (U.S. Pat Ser. No. 6.490.548: Pat. Pending Ser. No. 1 0/367,296) 



PA« 30»0 * RCVD AT 3/28/2005 3:13*8 PM (Eastern Standard Tune] s SVR:USPT0€FXRF-1/2 * DN1S:872930S * CSID^02 292 4153 * DURA1KM 0nm«s):14-22 



MAR 28 2005 15:25 FR LJL GORE LEGAL DEPT 302 292 4153 TO US PATENT OFFICE P. 31/40 



JP3507003B2 



2004-3-15 



[0004] 

0.001-1.0 &*S£«LTft«ttB«Jftft 

^V^O^tt^S*)* 200nm BlTt^E-Z^f 

^fl5ait[GPa](DS!c(6^{35/(*g[//m]Ct>» 

7r-*X^^(7)S*tb^ 85/15-99/1 
SftSSS 280-310 deg C -Cttft-ftmB V 1 <0 

sk* *»9J<o«3 ttttrcK i aft* 

[0005] 

[ftffl<0£8fe(&iBffi] 

kit, ^*wr-o^r»u<sftw-rSo 

lis B3>y<tx^u>, tty\tzfu\£i,i,^ =z> 

^^<be-u7 s >»BSo)^>tu>htta( 7? ^ 

l*.#*L<(* 0.8~2.0dl/g. $<t>f-#£L<l* 



offered as objective designates. 
[0004] 

[Means to Solve the Problems] 

these inventors discovering fact that monofilament which 
consists of the polyvinylidene fluoride-based resin which 
includes furnace black which is dispersed below specific 
particle diameter in interior can solve this problem , this 
invention reached tocomplction. 

Namely first of this invention 0.001 - 1.0 parts by weight 
containing furnace black particle vis-a-vis polyvinylidene 
fluoride-based resin 100 parts by weight , with monofilament 
which consists of resin composition whichbecomes, average 
particle diameter of said furnace black being 200 run or less , 
is dispersed in the monofilament , knot intensity , offers black 
monofilament which is displayed with thebelow-merrtioned 
Formula (I). 

numerical value ♦ {35 / (numerical value of yarn diameter 
[;mumD } <sup>l/3<fcup> of knot intensity [GPa ] (1) 

second of this invention , in order for weight ratio of 
polyvinylidene fluoride-based resin and the furnace black to 
become with 85/15 - 99/1, offers manufacturing method of 
black monofilament ofaforementioned first invention which 
yarn-spinning is done with the nozzle set temperature 
280-*3 10 deg C in extruder colored resin which kneading 
dispersion is done in addition to polyvinylidene 
fluoride-based resin in depending. 

Furthermore, third of this invention offers fishing line which 
consists of black monofilament of aforementioned first 
invention. 

[0005] 

[Embodiment of the Invention] 

You explain in detail below, concerning this invention . 

Regarding to this invention, polyvinylidene fluoride-based 
resin which is used (PVDF ) with, copolymer , which contains 
70 mole % or more with preferably , vinylidene fluoride 
homopolymer , vinylidene fluoride as constituting unit 
furthermore you can list blend of these polymer . 

You can list tetrafluoroethylene , hexafluoro propylene , 
trifluoroethylene , trifluorochloroethylene , vinyl fluoride etc 
vinylidene fluoride and as monomer which iscopolymerized. 

In addition, these at least one kind can be used. 



[inhirento ] viscosity (;et <sub>inh</sub> ) of vinylidene 
fluoride resin preferably 0.8~2.0dl/g , furthermore is range of 
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7di/g a>f£H"Cft£. 

[0006] 

>E£<&x*r/Ucfcyfcy, aasstfasa i~3 
«ry. 1500-4000 o>7Kyx^;i/A<» 



Sfc. 7t?U7^{te=.'jTF ; >®llg|z:liD**Ct36< 

*<»^L<^'j7^be^y7 r >««ii§ ioo s 

£ffl<D«T£te<fc*;K*<<fe«>fcrt 10 Mff 
[0007] 

200nm UITT, #£L<tt 150nm BIT, SfZ# 

si;:o*ft* i sawa^K^tyjt 
Lx*dD*^6ns» 20 estf,*a>vj$ifla*< 

200nm JUT* ffSUl* I50nm BIT* Sf"»* 



the preferably 1 f O-l .7dl/g . 
[0006] 

In addition, in range which does not impair property , 
composition which mixes satisfactory resin of compatibility 
of nucleating agent , or the polymethylmethacrylate , 
polymethylacrylate , methyl acrylate /isobutylene copolymer 
or other vinylidene fluoride resin which is represented with 
polyester plastic izer , phthalic acid ester type plasticizer , 
flavin thoron is included in starting material polyvinylidene 
fluoride-based resin of monofilament of this invention . 

Especially, repeat unit composition ester of dialcoho! of 
carbon number 2—4 and the dicarboxylic acid of carbon 
number 4-6 compared to either, end group acid of the 
monovalent of carbon number 1-3 or alcohol residue of 
monovalent compared to or, molecular weight polyester 1500 
- 4000 friendship does as plasticizer , * is used. 

In addition, among aforementioned resin which can add to the 
polyvinylidene fluoride resin , polymethylmethacrylate is 
desirable, 5 parts by weight extent is possible to be 
includedvis-a-vis polyvinylidene fluoride-based resin 
lOOparts by weight. 

However, when mixed amount of po lymethy Imethacry late 
becomes many, because a flexibility of monofilament and a 
possibility of causing decrease of tensile strength thereis, 
addition of 10 parts by weight or more is not desirable. 

[0007] 

carbon black which is used with this invention is furnace 
black. 

In regard to acetylene black , because cohesiveness is strong 
dispersibility to the polyvinylidene fluoride-based resin was 
inferior. 

As for black monofilament of this invention , in filament 
furnace black particle , with average particle diameter 200nm 
or less .preferably 1 50nm or less , furthermore ultrafine being 
dispersed is feature with the preferably IOOnm or less . 

Here, microdispersing state of furnace black particle cut off 5 
places of option of monofilament which is produced, among 
cross-section , chose 5 cross-section , concerning 1 
cross-section respectively 1 places , took electron microscope 
photograph of draw ratio 10,000 time concerning 5 
cross-section verified. 

With this invention furnace black particle ultrafine state 
which is dispersed, withabove-mentioned each photograph , 
sequential 20 choosing and mean 200 nm or less , preferably 
ISOnm or less , furthermore it means that it is a level of 
preferably lOOnm or less fromthose where particle is large. 
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ilfl*. 7T-^X^7^<D#^*6< 0.001-1.0 
[0008] 

-«J j£#8§i:77-* A?^2<DS*ttjbt 
S5/I5-99.5/0.5. SlCf* 90/10-99/1 <D3Bfe#II 

[0009] 

SttOU ^X;uSt£££ 280-310 deg c. »£U 
<f* 285-300 deg C -CtftftU 30-80 deg C 05* 

i5o~i8o deg c coyj-tiUi/j&ifroj^a 

cfTf 4.5-6.5 2 « 



Page 8 Paterra® InstantMT® Machine Translation 



2004-3-15 

furnace black is desirable from viewpoint of strength 
manifestation . 

As for content of furnace black , it is a range which if 
performance which monofilament has inhibition is not done, 
there is not especiallyrestriction. 

inhibition is not done content of furnace black which can 
think of the performance under 2.0 parts by weight vis-a-vis 
polyvinylidene fluoride-based resin lOOparts by weight . 

But, 0.001 - 1 .0 parts by weight , furthermore 0.01 - 0.5 parts 
by weight , especially 0,05 -0.3 parts by weight are desirable 
vis-a-vis polyvinylidene fluoride-based resin lOOparts by 
weight. 

Usually, color of black colors by fact that content of furnace 
black is range of 0.001 - 1.0 parts by weight , there are not 
times when the abrasion resistance is impaired, monofilament 
which possesses performance which isstabilized is acquired. 

In addition, in mixed resin of polyvinylidene fluoride-based 
resin and furnace black in range which does not impair effect 
of this invention including other pigment , metal soap or other 
dispersant , ultraviolet absorber , photostabilizer , heat 
stabilizer , antioxidant or other additive it is good. 

[0008] 

In order to disperse furnace black to uniform due to 
polyvinylidene fluoride-based resin , the weight ratio of 
polyvinylidene fluoride-based resin and furnace black 85/15 - 
99.5/0.5* furtheimorernanufactures colored resin (master 
batch ) 90/10 - 99/1, it is desirable to use this. 

this colored resin mixes furnace black with polyvinylidene 
fluoride-based resin of predetermined amount and mixing 
equipment , for example tumbler mixer , Henschel mixer , 
ribbon blender , dice blender etc of public knowledge . 

It is possible also to use this blend directly, but kneading for 
example this blend with twin screw extruder , Banbury 
mixer , Buss co-kneader etc, dispersing furnace black , it is 
desirable from thepoint of uniform dispersion to be possible 
as pellet colored resin . 

[0009] 

master batch which it acquires this way, predetermined 
amount it adds the monofilament , in polyvinylidene 
fluoride-based resin , spinning does with nozzle set 
temperature 280-310 deg C, preferably 285-300 deg C, does 
quench atsuch as underwater of 30 - 80 deg C. 

Next, in glycerine or other hot medium of .150 - 180 deg C 
drawing (From when, there are also times when drawing is 

r.S. PaL Ser. No. 6.490.548; Pat Pending Ser. No. 107367,29$) 
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X 70-98 deg COSTKf T* 2~12%(Dt8»ffi3I 
a Jit SO /i m~2.Smm T?&3>„ 

f£ElSi£[GPa](D8tfil£{40/(&g[tfm]<&8Sl 
[0010] 

9l»R»:*»l»a«frBf(«)*^hnyv7 
RH 23 deg C65RH%(DH 

rt-C. St£ 300mm, §155123 300mm/#, SIS 

« n=5 T*,i«»(DitJ*i=«aay«sa«tjga5Si 

fe«<'7<r?j(>ht, #1000 <o*>K*<— /<— t 

«£ttlffci*S 100mm <©RtS?(D±|C 90"4>fl 
fiT?l$tt* ttTft&L £i£ 23 deg C 7»fC£ft 
TL*tf&. I00mm/|l>7? 24.7 @/#\ &ft 

<B)£Lfc. 

ansiaai* 5 isjtu ^t$j{rc-*u=. 

«*II«8teS?:B2iStt^(t*)fi,S-8C>0 » 

Btt*a«*a«Mi^i\iiiit«a 3.okv 
■^eatfe. 

[oou] 



done with 2 stages or more . ) it does in 4.S -6.5 times , after 
that, does 2-12% relaxation treatment in warm water of 
according to need 70-98 deg C. 

As for yam diameter of monofilament , there is not especially 
restriction. They are usually 50;mu m -2.5mm . 

black polyvinylidene fluoride monofilament of this invention 
which is acquired this way Formula (l)Jias knot intensity 
which satisfies preferably below-mentioned Formula (2). 

also, this monofilament fishing line . especially is used for . 
residue fish as the optimum black fishing line . 

numerical value * {40 / (numerical value of yam diameter 
fcmu m ]) } <sup>l/3</sup> of knot intensity (GPa ] (2) 

[0010] 

[Working Examples)] 

this invention is explained concretely below, with Working 
Example , but this invention is not something which is limited 
in these. 

Furthermore like below it did evaluation method . 

Making use of tensile test :Toyo Seiki Seisakusho Ltd. make 
Strograph RH type tensile tester , with interior of 23 deg 
C65RH*/o, with test length 300mm , strain rate 300mm/min , 
number of measurements n=S, knot point was provided in 
center of the specimen and knot tenacity was measured. 

Making use of abrasion test :Tester Sangyo KK supplied , 
gakushin (Type II ) model revised friction tester , 
monofilament whichapplied load of 103 MPa , # on 
cylindrical pipe of outer diameter 100mm which winds 
sandpaper of 1 000 contacting with angle of 90 degree , 
whiledropping, dripping water with room temperature 23 deg 
C, 24.7 times per minute , going andretuming with velocity 
lOOmm/sec , until cutting breaking number of times (times ) 
with itdid one-way number of times . 

number of measurements made 5 times, showed with mean . 

When number of times is many, abrasion resistance is 
superior. 

electron microscope observation :Hltachi Ltd. (DB 
69-054-1503 ) make, making use of S-S00 shape Hitachi 
scanning electron microscope , you observed with acceleration 
voltage 3.0KV . 

You observed surface of pellet surface and monofilament , at 
draw ratio 10,000 rime, observation of cross section cut off 
specimen with leather , observed cross section of cutting at 
draw ratio 10,000 time. 

[0011] 
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KF#1000(ia^^X3l(»)»,»^ 173 deg 
C* 77 inh=1.0) o 

KF#1300(a^<k^X*(»)K, ft* 174 deg 
C* 7? inh=1.3)„ 

?7-*X:*5***-#>(2)(^7-*XS^K 

5ter> pc-0850(*ux>nb^xst 

[0012] 

S r KFM61 ?5y^j)p 

ft-r&Zfctfc£)KF0iooo $ 98.5 a*£8<!:3Bfe' 
SStUT^r— #:/(l)l.S MS 

100-500nm <7> IHlifb I'lT^U * 
^l^HDftgqlCtttt 3<M00nm <Big*Lfc* 

*?J 3O~3O0nm >tt*j&<ISI£J$-|:i 
30~500nm YK(«^«<D^KO^a&ttfc. 
[0013] 

^5i-/\^(MB.2):(*Bis<t(»)3a, ma 

«TKFMKK347 *Oj) 0 

PVDF «gg. KF#1300 £ 96 £*SP£*e#]£L 



used raw material ; 

vinyl idene fluoride-based resin 

KF31000 (Kureha Chemical Industry Co. Ltd. (DB 
69-053-6883 ) make, melting point 173 deg C, ;et inh=1.0 ). 

KF#1300 (Kureha Chemical Industry Co. Ltd. (DB 
69-053-6883 ) make, melting point 174 deg C, ;et inh-U ). 

carbon black : 

furnace black carbon (1) (With furnace production method 
carbon black). 

furnace black carbon (2) (With furnace production method 
carbon black ). 

acetylene black carbon (With acetylene production method 
carbon black ) 

Other colorant : 

[nubian ) black PC -0850 (Orient Chemical Industries Ltd. 
(DB 69-059-7216 ) Ltd make, azine dye ) 

[0012] 

master batch (MB -1 ): (Dalnichiseika Colour & 
Chemicals Mfg. Co. Ltd. (DB 69-053-6008 ) make, 
tradename "KFM 61 black 

furnace black carbon (1) it is a master batch of pellet which 
consists of 1 .5 parts by weight polyviny Iidene fluoride resin 
(Below, PVDF resin there are also times when it 
abbreviates. ) KF#1000 as 98.5 parts by weight and colorant . 

dispersed form of carbon black of said master batch pellet , 
concerning surface and the cross section of pellet you 
observed with scanning electron microscope (SEM ). 

When surface of pellet is observed at draw ratio 10,000 time, 
relief o&pproximately 1 00 - 500 nm almost existed in 
uniform , inaddition, carbon particle where approximately 30 
- 100 nm cohere haddepo&ited barely in surface of pellet . 

When next, cross section of pellet is observed at draw ratio 
10,000 time, carbon particle of approximately 30 - 300 nm 
existed almost in uniform , inaddition could see void (empty 
gap of gas bubble condition) of approximately 30 - 500 nm 
thcaround carbon particle . 

[0013] 

master batch (MB -2 ): (Dainichiseika Colour & 
Chemicals Mfg. Co. Ltd. (DB 69-053-6008 ) make, 
tradename "KFM KK 347 [kuro ] "). 

furnace black carbon (1) it is a master batch of pellet which 
consists of 4 parts by weight the PVDF resin , KF#1300 as 96 
parts by weight and colorant . 
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[0014] 

■7X^-/^^(MB.3):(*H«1t(*)», WIS* 
SSTKFM60 ^5^J)o 

PVDF WIS* KF#1000 £ 98.9 SiSBtSfeffll t 

sEM-easu/co 

100~800nm <7>IHJfl^l5(5i^-|C#^EL, <*U? 
h(DSffilc£) 5<K800nm CO^KILfc*— tK>« 

50~800nm 7P>^*<f5lS«)-t-S« 

5(M000nm <D7|f-f K*«ae>+lfco 
[0015] 

ffiflSr^a^^Ktt^S 5-95nro) e 
PVDF »B&,KF#1000\96 K*8»i*feffl)i:L 

(t*)SL fcasr^A^ny^ia^ft 

5~95nra)£ 4 SJHKBdU C<Z>fflat8l£ 2 tt 

><B#RttSS£ SEM -C?ft|?Lfc^U^hSB5 
1 35fTe«1RT*i. ft 200-1 500nm <D 

ft 10O-100Onm«>a*Lfc*-/t?>*l^*» 

fl*"CfiS?*y-<5£, ft lOCMOOOnm 0)*— 

(O^yirttft lfXK2000nm <D#*fK*<jl&*l 

fco)) 

[0016] 



1) 

WttBStLTs PVDF Wit. KF#1300 *J!!t\ * 
CCD PVFDF^BS97fi*St*-*>^v^-7 



carbon dispersed form of master batch pellet (MB -1 ) with 
almost similar ones. 

[0014] 

master batch (MB -3 ): (Dainichiseika Colour & 
Chemicals Mfg. Co. Ltd. (DB 69-053-6008 ) make, 
tradename "KFM 60 black "). 

furnace black carbon (2) it is a master batch of pellet which 
consists of 1.1 part by weight PVDF resin , KF#1000 as 98.9 
parts by weight and colorant . 

dispersed form of carbon of master batch pellet was observed 
with SEM , 

In observation of draw ratio 10,000 two times pellet surface , 
relief ofapproximately 100 - 800 run existed almost in 
uniform , carbon particle where approximately 50 - 800 run 
cohere in surface of pellet had deposited. 

When pellet cross section is observed at draw ratio 10.000 
time, carbon particle of approximatery50 - 800 nm existed 
almost in uniform , in addition could see the void of 
approximately 50 - 1000 nm around carbon particle . 

[0015] 

Denki Kagaku Kogyo Kabushiki Kaisha (DB 69-056-8985 ) 
make, tradename "Denka Black " (panicle diameter 
5-9Snm ), As PVDF resin , KF#1000, 96parts by weight and 
colorant acetylene black carbon (Denki Kagaku Kogyo 
Kabushiki Kaisha (DB 69-056-8985 ) make, tradename 
"Denka block n (particle diameter 5~95nm ) 4 parts by weight 
was mixed, this composition the master batch of extrusion , 
pellet was drawn up with twin screw extruder . dispersed form 
of carbon of this master batch pellet was observed with SEM . 
When pellet surface U observed at drew ratio 10,000 time, 
relief of approximately 200 - 1500 nm almost existed in 
uniform , carbon particle whereap proximately 100 - 1000 nm 
cohere large number had deposited in the surface of pellet . 
When next, cross section of pellet is observed at draw ratio 
10,000 time, carbon particle of approximately 100 - 1000 run 
existed almost in uniform , inaddition could see void of 
approximately 1 00 - 2000 nm thearound carbon 
particle . )master batch (MB -4 ): 

[0016] 

(Working Example 1) 

Aforementioned (MB -1 ) was used as starting material resin 
of polyvinylidene fluoride-based resin monofilament , making 
useof PVDF resin , KF#1300, as carbon black master batch . 



this PVFDFresin 97parts by weight and carbon black master 
batch 3 parts by weight were mixed with tumbler mixer . 



Page 1 1 Paterra® IrjstamMTig) Machine Translation (U.S. Pat Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



PAGE 3B40 1 RCVD AT 3/2812005 3:13:48 PM [Eastern Standard Time] * SW:USPT0£fi(RF-1/2 1 DNIS:8729306 1 CSID:302 292 4153 1 DURATION (mm-$s):14-22 



MPR 28 2005 15:28 FR LJL GORE LEGPL DEPT 302 292 4153 TO US PATENT OFFICE P. 37/40 



JP3507003B2 



2004-3-15 



Z<O«fi£ft£035ram U-ftttthm&mU 
/XJUK£S&295 deg CT&thtii&Ltz&s 
50 deg C (DA^-efctfU Stelae 167 deg C <T> 
?WJ>®#V 5.5 ftl-S#U £S 0.3mm 

£ StSB-f SEM T'*Sy<( 

tfcfc 200nm W±<BJ»*Lfc*-^«*te. S 

[0017] 

2) 

(MB-1)$/Bl\ ^CO^UVKit^^ PVDF ft© 

90 io aaajtufcia^ 

#fc&St£*f U *U?ND£ffi. BrS(D 200nm 
[0018] 

mmm 3) 

(MB-2)£Hll^ -t0)^U>Kit*$ PVDF £tl§ 

95 mm®. -?**—j<v=p 5 sastLfcJUrt 



this composition you used single screw extruder of thejph 35 
mm , with nozzle set temperature 295 deg C the extrusion 
spinning after doing, quench you did at underwater of 50 deg 
C, in glycerine bath of 1 67 deg C drew next in 5.5 times , 
acquired the monofilament of diameter 0.3mm . 

monofilament which it acquires, surface being smooth , was 
colored to opaque black which has gloss . 

In addition, to be high, decrease of knot intensity you could 
not see the abrasion resistance in comparison with postscript 
Comparative Example 1, (Table 3 reference). 

In order to verify carbon black dispersed form of this 
monofilament , with SEM surface and cross section of 
monofilament were observed at draw ratio 10,000 time. 

As a result, carbon particle where 200 kind of nm or greater 
which in field of view wereseen with master batch cohere 
both surface , cross section could not recognize even I . 

In addition, either void of relief, cross section of surface was 
notrecognized, carbon black was dispersed ultrafine . 

By fact that furnace black carbon (1) is used, you can hold 
down aggregated particle of carbon of master batch small, at 
same time, applying on one time extruder , you apply master 
batch which microdispersing is done on extruder forsecond 
time, ultrafine dispersion is assured furthermore by 
thespinning doing with nozzle set temperature of high 
temperature , surface of resin which discharges from nozzle 
melts satisfactory , It is thought thing which can include 
carbon particle in resin interior . 

[0017J 

(Working Example 2 ) 

Other than designating blend proportion as PVDF resin 
90parts by weight , master batch IOparts by weight making 
use of theaforementioned (MB -I ) as carbon black master 
batch , it did in same way as Working Example 1. 

monofilament which it acquires, similarity to Working 
Example 1, had satisfactory yarn property .cither void of 
relief, cross section of carbon black particle » surface where 
200 nm or greater of the surface , cross section of pellet 
cohere was not recognized, carbon black was dispersed 
ultrafine , 

[0018] 

(Working Example 3) 

Other than designating blend proportion as PVDF resin 
95parts by weight , master batch 5 parts by weight making use 
of theaforementioned (MB -2 ) as carbon black master batch , 
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#fc#H£^U><l^h<D£ffi. BrffiO!>200nin 

[0019] 
(3IS60! 4) 

*-tf>:?^*TX*-/^*c:LTflIIB 
(MB-3)£ffllV*0?U>Klfc$£ PVDF mBS 
90 10 S«fiPtLfcwn 

fl&tifc'E/^-r^i'H*. ^JfcW 1 ft 
###RSWU ^U7K08E, K S<D 200nm 

(EU *T*--WWz-P& % I XI* 2 «X970 
77— *x?9y$*— 7t?>(2)*<* 77— *x? 

[0020] 
(Jt«« 1) 

»fe«*s»3-e-rf^x;uia^ aa 275 de g c 

10021] 

(tt&m 2) 

(MB-4)£B§lV -t(O^U>Kih** PVDF tfgg 
95 Sitt.7X*-/to? 5 £M^£Lfc£lrt 

[0022] 



it did in same way as Working Example 1. 

monofilament which it acquires, similarity to Working 
Example 1, had satisfactory yarn property ,etther void of 
relief, cross section of carbon black particle , surface where 
200 nm or greater of the surface , cross section of pellet 
cohere was not recognized, carbon black was dispersed 
ultrafine . 

[0019] 

(Working Example 4) 

Other than designating blend proportion as PVDF resin 
90parts by weight > master batch lOparts by weight making 
use of theaforementioned (MB -3 ) as carbon black master 
batch , it did in same way as Working Example 1. 

monofilament which it acquires, similarity to Working 
Example 1, had satisfactory yam property ,either void of 
relief, cross section of carbon black particle , surface where 
200 nm or greater of the surface , cross section of pellet 
cohere was not recognized, carbon black was dispersed 
ultrafine . 

However, concerning several thousand meter , 1 or 2 you 
could see occurrence of stub . 

furnace black carbon (2), dispersibility of carbon black is 
inferior somewhat incomparison with furnace black carbon 
(1) and is thought that fold. 

[0020] 

(Comparative Example 1) 

Without adding colorant spinning other than doing, it did in 
thesame way as Working Example 1 with nozzle set 
temperature 275 deg C. 

As for monofilament which it acquires, as for intensity it is a 
transparent ofhigh ones. 

(0021] 

(Comparative Example 2) 

Other than designating blend proportion as PVDF resin 
95parts by weight , master batch 5 parts by weight making use 
of theaforementioned (MB -4 ) as carbon black master batch , 
it did in same way as Working Example 1 . 

As for monofilament which it acquires, slub was many, at 
time of drawing also yam break occurred. 

Because acetylene black is inferior to dispersibility , it is 
thought that itbecame cause of slub . 

[0022] 

(Comparative Example 3) 
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(MB-2)£ffll\*<7):?U>Kifc$£ PVDF WIS 

50 MSB, T**-/\V* 50 sasteLfctm 

10023] 
(ttfcfl 4) 

SX)l>1&m%m 275 deg C^Ufcantt, 

BPtu SEM -e^^jCl/K^affilaSStTOfct 
C%.*/?H*5*:/h*®lwgj 100-500nm G>B0 

[0024] 
(lt«« 5) 

r> -J^V? PC-0850 £*PVDF « fig 
(KF#1300)100 U&CftU 0.02 

PET *©x>5?-7U>«^X*v**IB Jflifc 

51 l+lc§|«*tifcif 8»SK 300 deg C Oft*)* 

tz 9 

^X*-/*V^(*fettfB§)<7>ffi££g 1 fZ.S 
S6« 1-4 StftttSffil 1-5 (D PVDF «B8i*fe 

[0025] 



Other than designating blend proportion as PVDF resin 
50paits by weight , master batch SOparts by weight making 
use of theaforementioned (MB -2 ) as carbon black master 
batch , it did in same way as Working Example 1. 

At thne of extrusion , eat-in deficiency of starting material 
occurred, became the extrusion impossible. 

Because addition quantity of carbon black is too multi, it is 
thought thingwhich slip occurs when melting resin . 

[0023] 

(Comparative Example 4) 

Spinning other than doing, it did in same way as Working 
Example 3 with nozzle set temperature 275 deg C. 

As a result, it could recognize decrease of yam property . 

Namely, when surface observation of filament was done with 
SEM , you couldsee relief of approximately 100 - 500 nm in 
monofilament surface . 

Because nozzle set temperature is low, it is thought that 
Includes was insufficient to resin of carbon black particle . 

[0024] 

(Comparative Example 5) 

As colorant , azine black dye , tradename : [nubian ] black PC 
-0850, PVDF resin (KFtf 1300 ) vis-a-vis 100 parts by weight , 
0.02 parts by weight other than blending, it did in same way 
as the Working Example 1. 

this azine black dye is dye of heat resistance temperature 300 
deg C which was developed in for polycarbonate , PET or 
other engineering plastic resin road. 

But, as for monofilament which is acquired, although it was 
colored to black , in filament surface expansion occurred with 
disassembling andfoaming, intensity had decreased 

Combination of master batch (colored resin ) in Table 1 , 
combination and spinning temperature (nozzle set 
temperature )with PVDF resin and colorant of Working 
Example 1-4 and Comparative Example 1-5 in Table 
2 .evaluation result of monofilament was shown in Table 3 . 

[0025] 

[Table I] 
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kmty ft* 












41 


*3~5 


mm sw 




L1 











[0026] 

as 



[0026] 
(Table 2] 





?VDP 






ft * 


*6* 






w 


V*jr-/W- (MX 


BO 




(210) 
















NB -1 


1 






OT13C0 




FCOSSO 








97 . 


3 


0 


0 


0 




0045 




SBWC2 


90 


1 0 


0 


0 


0 


0 


CJ50 


205 , 




95 


0 


5 


0 


0 


0 




295 




GO 


0 


9 




-fl 


0 


0.110 


236 




100 


0 


0 




0 


0 


0 


276 


Wft9f2 


9 6 


0 


0 


0 


5 


0 


O200 


295 




60 


0 


50 


0 


0 


0 


1000 


295 


*«W!4 


05 


0 


6 


0 


0 


0 


02DO 


275 


■ 1 » UDV 


100 


0 


0 


0 


0 1 


0. 0 2 


&OQ0 


296 



•2:«fi*©pvDFiMuooa*a»»**r*. 



[0027] 
[S3] 



aa 



[0027] 
[Table 3] 









I!*** 






en 


*** 






(Atn) 




(SO 


@ft (E3> 






















a* 


800 


0. BfiS 


21. 0 


252 






§HM2 


Aff 


300 


0* 548 


21. 8 


262 


M 








300 


0. 561 


21. 8 


291 


a* 


TOWN) ft* 


BJMM 


Aff 


200 


0. 528 


20. 8 


240 


Aft 




JtftMl 


Aff 


aTT 


0. 582 


21. 4 


232 . 


aw 








800 


0. 486 


*fl. 2 


2 08 


as 


*W8**. 


















A*7 


30 0 


0. 457 


18. 3 


197 


a* 








300 


0. 438 


17. 2 


151 







tt»a*i !jM3 0 0MBaa»o< (i) o«-o. 489 



[0028] 



[0028] 

[Effects of the Invention] 

polyvinylidene fluoride-baaed Wack monofilament where 
abrasion resistance which is colored to black by dispersing 
carbon black particle to polyvinylidene fluoride-based resin 
with this invention , without impairing characteristic of 
polyvinylidene fluoride-based resin , is improved could be 
acquired 
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